Mitochondrial DNA deletions cause the biochemical defect observed in Alzheimer's disease.
Alzheimer's disease (AD) is the most common form of dementia, increasing in prevalence with age. Most patients who develop AD have an unknown cause, but characteristic neuropathological features include the deposition of extracellular amyloid beta and of intraneuronal hyperphosphorylated tau protein. Researchers have previously implicated mitochondrial dysfunction in AD. We previously showed an increase in neurons displaying a mitochondrial biochemical defect-cytochrome-c oxidase (COX) deficiency-in the hippocampus in patients with sporadic AD compared with age-matched controls. COX deficiency is well described as a marker of mitochondrial (mt) DNA dysfunction. This present study analyzed the mtDNA in single neurons from both COX normal and COX-deficient cells. Analysis of the mtDNA revealed that COX deficiency is caused by high levels of mtDNA deletions which accumulate with age. Future research is needed to clarify the role mtDNA deletions have in normal aging and investigate the relationship between mtDNA deletions and the pathogenesis of sporadic AD.